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IN Mamedov, A. A.; Barabash, I. I.; Konoplina, 0- V. 
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AB FIELD: industrial organic synthesis . SUBSTANCE : hydroxylamine sulfate (starting 
material in production of eaprolactam) production process comprises: preparing 
reaction mixture of ammonia, oxygen, and water steam; catalytically oxidizing 
ammonia at pressure above 0.3 MPa; stabilizing composition of nitrose gas via 
hydrogenation of silver-manganese catalyst; concentrating nitrose gas by means 
of water steam condensation; combining concentrated nitrose gas with hydrogen 
and mixture of sulfuric acid, distillate produced in nitric acid condensate 
concentration, a part of secondary steam condensate produced during 
concentration of hydroxylamine sulfate, and catalysate remaining after 
catalytic hydrogenation of nitric acid contained in concentrated nitric acid 
condensate; catalytically hydrogenating nitric acid; and synthesis of 
hydroxylamine sulfate. Invention is characterized by that, (i) for 
concentration of nitric acid condensate to weight percentage of nitric acid 
8%, heat of water steam condensation proceeding during concentration of 
nitrose gas is used; and (ii) hydroxylamine sulfate solution is concentrated 
to weight percentage 38% using heat of condensation of distillate vapors 
produced during concentration of nitric acid condensate in distillation 
column. EFFECT: reduced power consumption at the same specific intake of raw 
materials. 1 dwg, 1 tbl . 
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DE 102004027022 Al 20060105 DE 2004-102004027022 20040602 

PRAI DE 2004-102004027022 A 20040602 

AB A method for the distillative separation of ammonia and water from mixts. 

arising during the production of polyamides comprises 2 steps: (a) the mixture 
is distilled at 180 - 2600° and 11 - 35 bars, resulting in the production of 
water, ammonia and cyclopentanone as overhead products (Kl), and water, lactam 
and/or diamines and, optionally, aminonitrile and/or dinitrile, as base 
products (SI), and (b) Kl is distilled at 11 - 35 bars, resulting in the 
production of ammonia and cyclopentanone as an overhead product, and water as 
a base product (S2) . 
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TI Method for obtaining high-purity caprolactam 

IN Danilczyk, Natalia; Gucwa, Antoni Janusz; Gwizdak, Marek; Izydorczyk, 
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AB High-purity caprolactam is prepared by the Beckmann rearrangement of 

cyclohexanone oxime in the presence of oleum, the mixture is neutralized with 
aqueous ammonia, extracted with trichloroethylene and water , distilled, and 
crystallized 
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AB Hydroxylamine sulfate (HAS) is produced by preparing a reaction mixture 

containing ammonia, oxygen, and steam, catalytically oxidizing ammonia at > 
0.3 MPa, concentrating produced NO by condensating the water vapor, mixing NO 
with H2, a mixture of sulfuric acid, water, and the condensate of the 
concentrated NO to produce HAS. The heat of the NO is used for concentrating 
the nitric acid containing condensate and the HAS solution The nitric acid 
condensate is concentrated until a nitric acid mass fraction of > 40% is 
obtained which can be used for producing mineral fertilizers. The HAS 
solution is concentrated until a mass fraction of > 40% is obtained using the 
distillate condensing heat produced during nitric acid condensate 
concentration The produced HAS can be used for caprolactam production 
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A method for making caprolactam from an impure 6-aminocapronitrile (ACN) , 
obtained by the partial hydrogenation of adiponitrile, which comprises 6- 
aminocapronitrile and both ACN and >500 ppm tetrahydroazepine and its derivs. 
(THA), comprises: (1) contacting the impure ACN comprising both ACN and THA 
with water at elevated temperature in the presence of a dehydration catalyst 
(e.g., alumina), both the impure ACN and the water being in the vapor phase, 
to produce a vapor-phase reaction product that comprises e- caprolactam, 
ammonia, water, ACN, and THA; (2) separating the ammonia and a major portion 
of the water from the vapor-phase reaction product to produce a solution 
comprising e-caprolactam and a minor portion of the water , and then 
separating the water from the solution to produce a melt comprising s- 
caprolactarn, ACN and THA; (3) introducing the melt into a low-boiler-removal 
distillation column and removing a major portion of both the THA and ACN as a 
distillate, and removing e-caprolactam, high boilers and at most a minor 
portion of both the THA and ACN as a bottoms; and (4) introducing the bottoms 
into a high-boiler-removal distillation column and removing E-caprolactam and 
at most a minor portion of the high boilers as a distillate product and 
removing a major portion of the high boilers as a bottoms. Process flow 
diagrams are presented. 
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AB The invention relates to a method for separating high-boiling material from 
crude caprolactam, which contains high boilers, caprolactam and, optionally, 
low boilers, and which has been obtained by: (a) reacting 6-aminocapronitrile 
with water to form a reaction mixture and (b) separating ammonia and unreacted 
water out from the reaction mixture while obtaining the crude caprolactam. 
The invention is characterized in that: (c) the crude caprolactam is fed to a 
distillation device while obtaining, as a product, a first partial stream via 
the top, and obtaining a second partial stream via the bottom. During 
distillation, the pressure is set so that a bottom temperature of at least 
170°C is maintained, and the second partial stream is set so that the 
caprolactam content of the second partial stream is no less than 10 % by 
weight with regard to the entire second partial stream. 




RE.CNT 8 



THERE ARE 8 CITED REFERENCES AVAILABLE FOR THIS RECORD 
ALL CITATIONS AVAILABLE IN THE RE FORMAT 



L2 
AN 
DN 
TI 



IN 
PA 
SO 

DT 
LA 
FAN 



PI 



ANSWER 7 OF 15 CAPLUS COPYRIGHT 2006 ACS on STN 

2004:282869 CAPLUS Full-text 

140:304207 

Method for making caprolactam from impure 6-aminocapronitrile 
where ammonia and water are removed from crude 

caprolactam in a simple separation step and then tetrahydroazepine 
and its derivatives are removed from the resulting caprolactam 
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A method for making caprolactam from an impure 6-aminocapronitrile (ACN) that 
comprises both ACN and a min. of 500 ppm tetrahydroazepine and its derivs. 
(THA) , comprises: (1) contacting the impure ACN comprising both ACN and THA 
with water at elevated temps, in the presence of a dehydration catalyst, both 
the impure ACN and the water being in the vapor phase, to produce a vapor- 
phase reaction product that comprises caprolactam, ammonia, water, ACN, and 
THA; (2) separating the ammonia and a major portion of the water from the 
vapor-phase reaction product to produce a melt comprising caprolactam, ACN and 
THA; (3) introducing the melt into a low-boiler removal distillation column 
and removing a major portion of both the THA and ACN as a distillate , and 
removing caprolactam, high boilers and at most a minor portion of both the THA 
and ACN as a bottoms product; and (4) introducing the bottoms product into a 
high-boiler removal distillation column and removing caprolactam and at most a 
minor portion of the high boilers as a distillate product and removing a major 
portion of the high boilers as a bottoms product. Process flow diagrams are 
presented. 
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AB In the manufacture of caprolactam by Beckmann rearrangement of cyclohexanone 
oxime with H2S04, the lactam (as the sulfate salt) is extracted with benzene 
or trichloroethylene, the extract is treated with NH3 and sufficient H20 to 
decompose the salt, the (NH4)2S04 formed is removed by filtration or 
centrif ugation, and the caprolactam is recovered by distillation The weight 
ratio of solvent : caprolactam sulfate : water is 1-3:1:0.1-0.3. 
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AB The invention concerns an improved method for NH3 distillation from a mixture, 
especially a mixture derived from the reaction between an aminonitrile and 
water (i.e., cyclizing hydrolysis reaction). The invention concerns a method 
for distillation of NH3 contained in an aqueous caprolactam solution The 
distillation is carried out in a column having a bottom temperature of <160° 
and pressure <5 bar; the NH3 is withdrawn at the column top at >10 bar and 
then condensed at 25-60°. 
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AB 


Caprolactam 


is 


obtained with high selectivity and in high 


yield starting from 



6-aminocapronitrile in the liquid phase, without a catalyst, in short reaction 
times. A solution of 10% 6-aminocapronitrile in water was heated to 300°, the 
product mixture (mixture A) contained 90% water and 10% a mixture containing 
76% caprolactam and 24% high boilers, this mixture A was then distilled at 
100-300 mbar in a column having 5 theor. plates, giving ammonia-containing 
water as the top product and caprolactam and the high boilers at the bottom of 
the column (mixture B) , then mixture B was separated at 3-10 mbar into a 
caprolactam fraction (top product) and a high-boiling fraction (bottom 
product), giving 74% caprolactam. 
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AB The mixts. comprise H2CO-urea resin 31-32, plaster of Paris from phosphogypsum 
63-65, reaction products of polyethylenepolyamine with NaSCN or KCNS in 
equimol. ratio 0.93-0.96, and superplasticizer 0.25-0.45 weight%, and balance 
water. The plasticizer is the reaction product of distillation residues from 
the manufacture of benzoic acid by PhMe oxidation (A), distillation residues 
from the purification of NH3 manufactured from monoethanolamine (B) , and 
wastewater containing Na carboxylates from the manufacture of caprolactam from 
PhMe (C) in A/B/C weight ratio 50:11.5:61.5. 
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AB An aqueous e-caprolactam (I) solution containing >1 mol NH3/mol I is heated 

<20 h at 120-170% cooled rapidly to <105°, freed of NH3 by distillation, and 
freed of unreacted I (especially after concentration by distillation) by 
extraction, and 6- aminocaproic acid (II) is recovered from the solution by 
evaporation and crystallization The process gives II without excessive 
formation of byproducts and waste materials. Thus, 1200 parts 8.0:14.0:78 I- 
NH3-water mixture was heated to 140° /l. 4 MPa during 5 h, and the pressure was 
decreased to 1 atm with evaporation of water and most of the NH3 (which was 
condensed and recycled). The reaction mixture, containing II 4.1, I 6.0, and 
water 87.4%, was distilled to give a concentrate containing II 25.9, I 36.7, 
and water 37.4%. The concentrate was extracted with C12C:CHC1 to remove I. 
The residue was evaporated and crystallized to give 40.9 parts II (98.0% 
yield) . The I was extracted from the C12C:CHC1 with water and recycled. The 
loss of I was 1.98%. 
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Caprolactam (I) [105-60-2] of improved quality is recovered from the title 
products by separating the lactam oil layer from aqueous (NH4J2S04 solution, 
selectively extracting I with an organic extractant from the lactam oil and 
from the (NH4)2S04 solution, treating the extract (A) from the (NH4)2S04 
solution with water [which resulted from washing the extract (B) from the I 
oil layer] prior to adding A to B at 1:100-1:10 ratio of the above water to A, 
and then distilling 
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TI 8-Caprolactams 
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AB e-Caprolactam (I) is prepared by the reaction of e-hydroxycaproic acid derivs. 
with ammonia in a pressure vessel at 140-280° with a catalyst and a suitable 
solvent; I is distilled, and the polymeric residue heated with ammonia and 
water at 250-350° in a pressure vessel and extracted with a solvent to give 
more I. A mixture of 655 g. e-hydroxycaproamide, 2500 g. dioxane, 850 g. 
ammonia, and 50 g. Raney Ni are poured into a pressure vessel and heated at 
225° for 3.5 hrs . The mixture is cooled, filtered and distilled to give 151 
g. e-hydroxycaproamide, and 266 g. e-caprolactam. The residue, 159 g. of 
polymeric material, is heated with 1500 g. 4% ammonia for 3 hrs. at 300° 
cooled and extracted with 1000 g. CHC13; evaporation of the solvent gives 54 
g. I. The aqueous solution is evaporated in vacuo, and the residue heated at 
225° for 3 hrs. with 80 g. anhydrous ammonia, 400 g. dioxane, and 10 g. Raney 
Ni. The reaction mixture is distilled to give 48 g. I. The total yield of I 
is 84.5%. A complete study of the reaction conditions, and the influence of 
the catalysts and solvents on the yield of I is also performed. 
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AB Some new reactions, which allowed addition of an alkyl group and a halo atom 

to the double bond of acrylic derivs . were described. The alkyl group derived 
from the decomposition of a peroxide, induced by cuprous and ferrous salts. 
Thus, 30 g. cyclopentanone peroxide, substantially consisting of 1-hydroxy-l ' - 
hydroperoxycyclopentyl peroxide, was added with stirring and cooling to 
acrylonitrile (53 g.), CuCl (20 g.), and HC1 (6 g.) in water (150 ml.), 
maintaining the temperature at -10 to -5°. The mixture was extracted with 
diethyl ether, the extract treated with NaHC03 solution, the alkaline solution 
treated with HC1, the oil extracted with Et20, the extract evaporated, the 
residue dissolved in MeOH(100 ml. containing, 5 g. H2S04), and refluxed 3 hrs . 
The solvent was removed, the residue neutralized, the oil washed with water, 
and distilled under reduced pressure to give at 95°/0.4 mm. methyl 5- 
chlorovalerate and at 112-18°/0.4 mm. methyl a-chlorosuberate (I). I refluxed 
5 hrs. with 100 ml. HC1 concentrated gave a-chlorosuberic acid (II), m. 99- 
100°(C6H6). II (5.7 g.) in NaHC03 solution (6.9 g. in 150 ml. H20) was 
hydrogenated in the presence of Raney Ni at 105 atmospheric at 115-20° 4 hrs., 
the catalyst filtered off, and the solution acidified with H2S04 to give 4.8 
g. suberic acid, m. 139-40°. Cyclohexanone (III) (9.8 g.) was dissolved in 
anhydrous Et20 (50 ml.) containing H202 (3.6 g.), the solution allowed to 
stand 24 hrs. at room temperature, the solvent removed, and the residue added 
under stirring and cooling together with CH2:CHCN (10.6 g.) to CuCl (6 g.), 
HC1 (3 g.), and H20 (50 ml.) at -50°. The organic layer was extracted with 
NaHC03 solution, the acids obtained from the alkaline solution esterified with 
MeOH, and distilled to give methyl ot-chloroazelaate (IV), bl 125°, and methyl 
e-chlorocaproate (V), bl6 100°. Cyclohexanone peroxide (VI), prepared as 
described below (6.5 g.), was added with stirring and cooling to FeS04 . 7H20 ( 12 
g.), concentrated HC1 (6 ml.), and CH2:CHCN (8 g. ) in water (40 ml.) at 0 to - 
5°. Working up as described below gave IV and V. IV hydrolyzed gave a- 
chloroazelaic acid (VII), m. 86-7°. VII treated as described for II gave 
azelaic acid (VIII), m. 107° (H20) . V (10 g.) in dioxane (450 ml.) was heated 
in a sealed tube at 250-5° with ammonia (25 g.) in a nitrogen atmospheric with 
stirring. The mixture, after cooling, was filtered, the solvent removed, and 
the residue distilled to give 5.7 g. caprolactam (IX), m. 68°, b0.7 99-101°. 
Methyl ethyl ketone peroxide (20 g.) in Et20 (15 ml.) was added with stirring 
and cooling to CH2:CHCN (40 g.), CuCl (25 g.), and 4 g. HC1 in H20 (150 ml.) 
at -10 to 0°. The organic layer was decanted and fractionally distilled to 
give a-chlorovaleronitrile, b. 160°, which by hydrolysis gave ct-chlorovaleric 
acid, b. 221-2°. Analogously, a-bromovaleric acid, b0.6 84-7°, was obtained 
and C6-10 a-halo acids were prepared from Me Pr, Me Bu, Me Am, Me hexyl, Me 
heptyl ketones. 



